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LINTRODUCTION 

The swash zone is the ares ef the nearshore thar is 
micrmittentiy coveted and uncovered by wave cun.up. 
Since swash hydrodynamics contro! the evolutian of heach 
morphology, understanding these motions is of paramount 
mipartance. “Typical anudies af awash zone hydrodynamics 
involve the deployment off several instruments {current 
meters, c.g. Puleo ef a? 2000, Denpler dovices, ap. Pettl 
and Longo, 2fHi1, among other methods 4} to measuce the 
awash zone Haid velocity. While the Doppler devices have 
fhe ability ta readily distinguish vertical flaw structure. 
instrument deployment is necessarily sparse due to cost and 
logistics, Revently a video-based remote sensing technique 
haa tisa heen developed that is capable of quantifying 
surlace swash velocities over a fairly lurge spatial domuin, 
but yields no information fegarding subsucface Hows 
(Holland etal, 21). 


Another possibil: ty for  understandmg swash 
hydradynamics. is through mumerical simulations. A iwo 
dimensional (2D) numerical model. RBREAK (Wurlanta 
and Kobayashi, 1991}, nased on the viscid non-‘inear depth- 
averaged shallow water equations accurately models 
ohservations (Raubenheimer v7 a7, 1993; van der Meer and 
Breteler, £990). But, the depth-averaged nature limits the 
information {nc quantification of shear stresses, vorticity 
ote.) gleaned from the model. However, SHan ef af. (2000), 
have utilized an existiag 20 depth-depencenr model, 
RIPPLE (Kothe ef af, 1991), for simulating owash zone 
hydiodynanzics. The RIPPLE model wall be investigated 
here. specifically in comparison to laboratory observations. 


2% RIPPLE MODEL AND SIMULATIONS 

The RIPPLE model is based en the 2D Navier-Stokes 
equations and is capable of simuleting fie non-linear time 
dependent flow in the swash zone. The model domain i 
discretized into individual control volunes,. which may be 
empty, full or partially filled with water 
fluid (YOF) approach enables the capture of breaking waves 
and other swash hyerodynamics by calculating ihe 
appropriate farce balarces in cach control volurne and the 
flux of wacer accoss each of the contrat volume suc-faces 
Presently, imadel doma.ns are typically anky a few meters ir 
the cross-share with very small contral velumes (sub- 
millimeter nent the bed to millimeter neer the surface) and 
ime steps of generally 1/100 of a sceomd such that the 
detaifed structure of the boundary laver, shear stresses and 
hreaking processes can he calculated. 


This vohume of 


Figures | and 2 shows 3 shapshors of 8 low viscasity 
mode! run cena 2f) depiee slope. ‘Pre model Was forced i in 
the seaward region (roaghly 
monochromatic waves having a period of 1 second and a 
wave height of 2 cm. The domain consisted af iaa- 
(vertical!) by FOG horizontals control yolumes “Figare J 
shows the fuid portion of the domain and Figure 2 shows: 
the corresponding velocity vectors (for clarity, only every” 
10" vector is shown). In the first se. af panels att £7 s, 
the hackwnsh is moving down slope and a small wave is 
curhog over and preparing fo. beck. ‘The corresporiding = 
velocity vectors {~ 55 om/s) are headed downslope im the 
very thin hackwesh with upward painting vectors in the: 
vicinity of the waee face and shoreward directed veclurs 
(-.75 enys) at the lip of the wave, By t-1.9 5, the wave has 
broken on the beach face and the uprush process has -hegun. 
Here velocity yeolors are headed onshore and downward 
toward the bod. The uprush has extended fisther up the 
beach hy t2.2 s and has thinned considerably. At this ; 
paint, velocities have cecreased: to about 24 cm fs, The. 
vector field shows that in the lower swash the flaw has ; 
already bewun its seaward return while the flow’ i on the: Upper 
beh is still in the landward directicn, . 


in June 2001. laboratory studies were carried: eit it ree 
Larne-scale Sediment Transport Facility (LSTF; 2 Bt the 
Coastal Hydraulics Lzboratory oF. the Army Camps of | 
Engincers in Vicksburg, MS (Hamilton and Ebersole, 2001), 
The LSTE is 30 m cross-shore by SO m alongshare by 14 


m deen with s nominal beach slope | of 1:30. Both < 


monochromatic and rardom waves of prototype. stale wil” 
be used a3 the offshore boundary condition. “Swash 
velocities and surface profiles will be: pecarded with - 
nUMmerauS acoustic Dappler instramenis, video cameras, and 
wave gazes The free surfree profile and vertical velocity. 
structure in the swish vane will be compared to che RIPPLE 
mode: output using the same boundary conditions. | 


3. SUMMARY 

Numerical simulations of swash» hydrodynamics: were 
performed far prototype laboratory waves on beackes to 
investigale the validity of the RIPPLE model and the 
detailed structure of the Rourdary layer, shear stresses ‘and 
other important chareterities of swash flows, The use of — 


these types of simulations can overcome the drawbacks. frat et 


previously used = numerical, models cand in site 
instrumentation. The tric ability of this type of micdeling 
will manifest inv Suture work when the hydrodynamics arc 
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